Kallmann syndrome: towards molecular pathogenesis.
Gonadotropin Releasing Hormone (GnRH) is a key regulator of reproduction and sexual behaviour. During the last decade, embryological studies have clarified the question of the early development of GnRH-synthesising neurones before the onset of neurosecretion. These studies have revealed the existence of a topographical link between GnRH-synthesising neurones and the embryonic olfactory system, thereby shedding new light on Kallmann syndrome, a developmental disease characterised by the association of hypogonadotropic hypogonadism and anosmia (or hyposmia). Although Kallmann syndrome was identified as an inherited disease in the forties, familial cases of the disease are infrequent. However, the identification, by positional cloning strategies, of the gene underlying the X-chromosome linked form of the disease (KAL-1) has opened the way to molecular pathophysiology. KAL-1 encodes an extracellular glycoprotein of compound modular structure. The protein, named anosmin-1, has been produced in a transfected mammalian cell line and purified. Polyclonal and monoclonal antibodies have been generated, which allowed us to study the distribution of the protein during the period of human organogenesis (4--10 embryonic weeks), by immunohistofluorescence. During this developmental period, anosmin-1 is a locally restricted component of various extracellular matrices (interstitial matrices and basement membranes). Later in embryonic life, KAL-1 expression apparently becomes restricted to definite neuronal populations. Based on the distribution of anosmin-1 in the early olfactory system, the pathogenesis of the olfactory loss and GnRH deficiency in X-linked Kallmann syndrome is discussed.